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Abstract

Acute pancreatitis is a severe inflammatory condition that can lead to gastrointestinal dysfunction
and increased mortality. The NF-xB signaling pathway plays a key role in the inflammatory re-
sponse of acute pancreatitis; its activation induces the expression of various inflammatory cyto-
kines and anti-apoptotic proteins, thereby exacerbating inflammation and affecting cell survival.
The Bcl-2 /Caspase 3 signaling pathway is also closely associated with the progression of acute pan-
creatitis, regulating the process of cell apoptosis. There is crosstalk between the NF-«xB and Bcl-
2 /Caspase 3 pathways—activation of NF-kB can influence the expression of Bcl-2 family proteins,
thereby modulating apoptosis. Indomethacin, a nonsteroidal anti-inflammatory drug, has been
found to reduce the risk of acute pancreatitis and alleviate pancreatic injury, but its precise mecha-
nism remains unclear. Whether indomethacin can suppress the activation of the NF-kB signaling path-
way warrants further investigation. Future studies may explore the role of indomethacin in modulat-
ing both the NF-xB and Bcl-2/Caspase 3 pathways to mitigate gastrointestinal damage caused by
acute pancreatitis.
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1. 818

SR AR 2 (acute pancreatitis, AP), & —Ff [Rl 22 R R 2R 5| & BEBEE AT BRG 3k i xR R 2 2R A A%
(1 e iR A R, FOi T R R AR T B 2 0 A AR B ThRE = AR s, T BRI PR TR IR AR & [1]
AP TEIG IR B R 2 Ayt B L rp s S R B 3 RS AL, AR SUPERRAR R 2015 AP 11 20%, & s HERR,
I RS FR AR 5 2, AR A] A A 4 B VE 980 IR BLZ5 S AiE (systemic inflammatory response syndrome, SIRS).
% 24 B ThRERERS 45 & 1E(multiple organ dysfunction syndrome, MODS), %403 ik 20%~30% [2] [3]. 4Bk
VAN, SRR R B ROR R 23~49/10 5, HAZIIRE KRR 4], ERE, A\ FZRAnasg
BT BEAR R ORI FRIBAE L TH[5] [6]. FEAR 4 E T AL RGeS ) AN SR B B 3R T, o Rl R A
BT PEIR PR o

2. AMBRRES BBER
2.1. 24 B iEH S R E AT EEHLE
HRE 2V BE 78 (severe acute pancreatitis, SAP) F- 177 4E K& ARE N iR F RN R R, S UL
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WANIF R, SO B B EE SRS G A, P ER H I E 7] 2k B I E S (acute
gastrointestinal injury, AG1)& SAP B3 & i W Kk —. T BImiE RS WM EEE, BIkEfA
W R SE D) RE S DIRe, AGI KART, BEAG BHIhRERmS R, Fik AGI R AR RES
RAESL . AT ARSI B R . B REAG S B UIAH OC[8] [9]. AGH KA RIMLE]— B AL
FAWERE S, EHEE[101R I AGI J& SAP [ fElG K 2. Rk, FARIGIT AGH ik B I IhRe ik 2
SRR SRR . BRIRIET 2R SO T (1 G

22. R BEHERGS REERER

1t KR P Jiz R BB AT Lk 7 it Eh 5 B 1 b 5z 40 B AN A 55 7 4 5 B D 2 A, 5% % 4% (tightt junction, TJ) &
JE TS E R &Y. EER T & A £&m A 8 H(Occludin). -6 8 H (Claudins) A 14 /N 25 1 (zonula
occluden, ZO), ‘X135 718 b Fa LA B AN ML (1@ 1t . BRI SAP R AR i 4H 21 ZO-1. Claudin-
1 1 Occludin ] mRNA 8 /K FRIEAR L, 1fi Claudin-2 it fE#IA, Claudin-2 8 (15 2040 i 5% %
HIN[11]. IX SR B Sk IR 98 AT 5 K T bR A e A 55 i B S I A O, O TS K B iE T
REREAG IR B NG 2 — o NF-«B {5 S IB I BEOE 1 iG R T KR, ZO H I EE % NF-«B {5 5 il 14
PR 7 45 . NF-«B W0 G Al 2 51 K — RV RAERBL, P AEZ M RAMRE T, —SMiH 1 E
BRI T e bR i, HS 2 ERE A Z0-1. Occludin Z5/()3RiA[12], NF-xB 30E 5 th ] DL B AE
AT REERER O BELR B 87 X3, #E s, k> S35 A RIE, AT serpL B,
FNREBIE ) NF-xB TE L NF-xB-CBP (cCAMP-response element binding protein binding protein, CBP)E &4,
LT CREB (cCAMP-response element binding protein, CREB)-CBP & & & ¥4 ff) CREB, M4 ZO-
1 HRIE . X Hf ZO-1 ik (k2 I il 2 SE 403493, FEhnidims B A2 [13] [14] B T AERIEEE FARTE,
NF-xB i 5, el 5efE 5B et Occludin AL, MBI S %R, B, 7€ TNF-a 55
() B ThBE T2 2, Occludin i A AL IA y MLCK JILEREE [ %2 55 158 (myosin light-chain kinase, MLCK)
WA AR, 1T NF-«B FJIEFET MLCK [RIA[15]. M Tl ge o R B % 1 ZO-1.
Occludin 1 Claudin-1 ({332, 1% A #8428 i 18 1738 i Hh 2 R A & IR 5 14 % 1 ¥ (cysteine aspartate spe-
cific proteinase, caspase) G b SL I, Caspase-3 /&8 T[T, UGS BFEREARETHA
9, Caspase HIUIIE R e BLHE Bl ) 42 b 2 e 5 % e 32 B 1 I AR MR B Sk, ITT B R IA TR I [16]
2 6 ) TR0 SRE S RLAE T8 SORE AR BLAZ 2R, SORER T AT 5 3 i bR A T, T A T A ORI
JoR AT IR SERE SR, T RV IR o IXFAH LA AN 1 il b R 4u M i 410, 30 5 3R
EAMFFEE T, e B RN . AP 51K B il B3 E R AR ML BN S L, &
LI N AE SR S VR JE B M R B, A ARG SR H RGN 5T i3k — 5 25 SiE 4

3. MRS NF-«xB S SEE

AP [ 5L B AR ARr I A JER R P MR ) BTS2 BB R 24 1) B BRI A, XA B T AR S BUR B A
G5 RAEMBAE[17]. 205 5B B TIRIRRAER AL, B4 PIBK/AKt, JAK/STAT Hi NF-«B 4555
G TIEER[18]. AHTE N, NF-xB {5 5B 2 — S i) SROREAS Sl eg, P72 R IR IR 40 i b 51 & 2
[19]. NF-xB (3R AG1E 5 3 ZAE (2 R 401 A5 (W0 TNF-a A1 IL-16) 9 BRAAAR 5 7 1455 (pathogen-
associated molecular patterns, PAMPs) LA & #5145 #H 5% 43 F-1%: X (damage-associated molecular patterns, DAMPS).
IXLEHI AT 5 Fe L AN SRR IR HP ] LGS NF-xB 15 51820 2 Pl BERI, Bl wndsid 4k, BosE |-
kappaB /i (inhibitor of NF-xB kinase, IKK), 53 NF-xB I & [ (inhibitor of NF-xB, 1xB) 21k p65/50
TRARREORIAZ A [18], BEm IR BIRES o NF-xB R30S 2l 28 i, JEZ8 #URAS DL Y S 7R
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TR, RIS S HAE N 2 AR O IKK Ak, S50 1B & A MBI L ABE 5 1z 24k
BfR . 1B MIBFARIEFT NF-xB — S48 LUB O R 24N I, 0 B AR R DR (%% 54[20] [21]. NF-«B
TS AP DG R AE FHAR[22] . TEALI NF-xB 1 NFESR R F R, PTLAS SR RAE A 7 AR K
BT BT R BREALEE(cyclooxygenase 2, COX2) A IE T2 (A (40 Bel-XL. Bel-2) )55
[23]-[25]. it NF-«B W& MR IAH BB 40 M N 7 Bh T P2 AR W46 15 5, 126170 S0 P s 48 it Ak
B 92 B g AR A B v, T BOK JE S R2[26] 0 — 7 T IR ] 4% A i R 1. Rtk A7 R BR27
S 3 /NG R T (platelet-activating factor, PAF) AP B¢ IR, 5 — T, 3 SR A0 40 i A
T DA R 5 43 SO I v R 1 ) 52 AR S A R S NF-«B [27]. & NF-xB I FEBE, TR %
i AR o

4. BMERLS Bcl-2/Caspase 3 5 2i1B
4.1. Bel-2 BEEAXREEH Caspase 3 EH

B 4Rtk 298 2 (B-cell Lymphoma 2, Bcl-2) 8 F 200 A 5 & H A R I TR I T2 PR I S B 7 R
Fo IREGTH T AT AR FRAE M ORFFE RS A . DT AE[28]. Bel-2 KIRE EH 5> N 3 MEJ%R. DL Bel-
2 Al Bel-XL ARREMHHET- AT E A, L BAX Ml Bak ACERIEIHT-E A, LL BAD I BID N/
KT BH3-only & H[29]. Bel-2 FGkH FHUKHE S B DIRe bl A A E, Hr Bel-2 i@id 5 BAX &
B IR R SR AN 40 M T[30], (R TIER A (1 Bax. Bak)il i (R B4 K ¢ B, B4E Caspase
PRI, e 2 FELANMIPH T2[31] [32], Bax BI LA NZRRL AR I, T R ALIE , (340 M (5 3% ¢ PIREL(33],
Bak RN h AR A ) Ra e P [34], (EREAIA A R ¢ FIRRL. Caspase 3 & T-IB IS ST &, &
I FKRD) B 2 MR A SR TR O B, IS B AR S5 M FITh BRI IR, Bel-2 K& Fd
Tob 1P T AR AR T I B (R B 3% Caspase 3 TG 1E[35].

4.2. BBERKS Bol-2/Caspase 3 (FEEREER

UM TAE AP BIRAD R R CEEAE A, oI IR A M 3 O A S — R S AL SR B 1 R R IR AR 1
K. FT ARG AP ISRl B 4r M s T i A 2 877 3K, 35 e R A Xl 2 U T 4 M i T2 /0s
G IR PR B s, AR s> 5 RN . 75 AP o, PURE TR A R AN L
Fo ARYUETEFR H X SehTH T2 8 s e LR ARl i, By b Gkt il Ak, F ATP FEuE sk (R4 iR
RIS TRFE, TSR IER T, [FRE &I Bel-xL/Bcl-2 40141 71 g 1 i iH #E14 45 (cholecystokinin, CCK)
75 14U ERGE, (EAS BE 3 SR AN M P8 1 HE— 2B BB T Bel-xL/Bel-2 4] 23 hn =5 2 PE R 4, 17 Bel-xL/Bcl-
2 1R TR B Rk A R 5% SR AU —Fh SR [36] . {HJZ7E Jacek J Litewka 55 S48 HHiF B AEH Bel-2 41 51
YA HE 70 (Venetoclax)iE B PEFIH] BeL-2 AR BEAipiE T2, b IR AE ek AP TS [37]. 1R EIX M
FloUL s AR AH S, X AT e S BRAR RAERFPS . Bel-2 i b AN 5] BBk iR 28 A R A T AN AR B A 6. i
SeR S UL Bel-2 R E 5 AP Ji A R Hh I 5 2 D) G Bk .

5. NF-xB {55185 Bcl-2/Caspase 3 {5 SEREB A
5.1. 4RRET

T 36 % 2 LA A SN R P YR B o IR IR I B R T AR, W Fas 244 S Fas i
RGES G, AGE R Caspase 8, HET LT Caspase 3 25443 Caspase, FECHHMUAT: . P 5P I8 i )
FEHBRRAAN T, GG B KPS S a0 DNA #5345, SRE SN, Bel-2 S E 1 FA g 4T
%, (RET-ER E W Bax. Bak S piiiG, SRR RRSMEIEIE MM, Mt R c Bk Egni st , 599
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T2 FI B0 R 71 (apoptotic protease activating factor-1, Apaf-1)45-& TR SR T-/MA, 0% Caspase 9,
TGS R IR, Caspase, B SELIMITET . Bh4t, EFJE Caspase BT IR, WidLFETA
5K+ (apoptosis-inducing factor, AIF)5: & [ S 40 iut% DNA $ifs, tHrl 5S4 IET-[35].

5.2. NF-xB {55 88§ 5 BCL-2/Caspase 3 5 SEENRZE

Z {5525 BCL-2/Caspase 3 15 5@ B 0T, 46 PISK/AKT {551 #% . NF-«B {5518, ERK
SN/ JAKISTAT 15 5l %, XEW NF-«B {5 5iE% 5 Bcl-2/Caspase 3 {5 5l AF £ & % V)
IR 22 [38]. NF-xB RJ{E AL 7 A FE T 40 711 [39] [40]. NF-xB #5575 S Bel-XL. AL/Bfl-1.
4 i 7 T30 77 (inhibitor of apoptosis, IAP)S: 2 R4 T A [25], XA T E A BT &
HIBAHIHI 4 1. NF-xB i8] LUdd 2 Fug i s F A o, andid RA 8 E =) TNF-a, TNF-a
P E I NIRRT TR AR SR T [41] . NF-«B 0% 5 S g E AL B 2%, B Tl s e
TR DR () R AN T A5 5 8 e IS RIS BURNEUE 5 5 S ARFE T4h, IEBGR T 2R RN LE
s 7R SAP RERBAH, KERM7iE BAX Rk A Bel-2 b, X5 NF-«B $iid - EHEFE,
18 BOXMAH RS RIIR A 280, filtn, 72 SAP HmAA 5T, NF-xB FUH T PR3 4 H AT REf L H
L RSN I 29 P g A R (5], NF-xB R FE B0 7 AR i B TNF-a S5 18, X 28R 73R 24305 Caspase
8 1 Bid/Bax i@, SEEFT-EAEINREMFIL L 5 E SHAL, [EE T NF-«B FSHBURETER,
NI 51 AN T [42] [43]. X NEERFE AP B3 I a1 B2 ot T %7 L, Jl I #ifi) NF-«B i FESuE Kk &
NF-xB HLI TR, 80 S R 28 B 18 45147 -

6. RiiHESIRIE

1E AP JFFE, TEALI) NF-xB 385h 2 5 5E RN RIE, WS 5N/ iG s ik, 75
TRANAIE T AR BE . 7E SAP Hh, JE It NF-xB o B S0 1) 98 S IR -1 IR 9 RE S B, 33E— 25 34 R A AN HoAth
FE MR, R R . AP IS SORE R A AN S MG IR R AL JRE R R i R A
G 5% BRI, EARHLH  TE 5 4 1 B, JRE [ S AE AP il 151403 1) JEB RN P bt 35 28 S0 5 B A 4 P [44]
XU JC J5 ZE[A515E B , i 2 Jph L &5 L ) 45 25 B L i T 6 R A BB ARG A, AT PR 1) FL7E s o AR 22
Rk, SAP HAIR], 255 SO0 A B B RO S s SO B2, AT DD 43405 . R F5 S5 S R B, 1E
SAP 4 JF B M Th BERRS K BB ) iz 18 P A7 7E K8 NF-«B p65 FHIEZHAE[46], X RIHZE SAP Y13, W%
JE A NF-xB 3R 28005 o DRI NF-xB {5 50 B 78 S PE R 2 9 A S B 2K B 3 T e B Hh AR 1T R
REFBENMER . BT NF-«B {55 @M E B iE Dy re et b R E EXER AL, &7 IEH Bcl-2/Caspase
3FREAS SHAR? HFTE Xt 2L AR 48 1d Bel-2/Caspase 3 15 5 38 it ik, B 8 540 (0 wF 7t it 2>,
H & B R IAE LR RS T 1) SAP /NRBLA R, SIEw X RAARLL, N R TP T & E Bel-
2 Fl Bel-xL ] mRNA FRiA /KR ERAL, 1L-22 @S STAT3 (5@, FPUET &N Bel-2
Bel-XL Mk, (R i mIhfe[47]. SRS M48IF R A, KR @ HT BAX/Bcl-2/Caspase 3
E T IEERAE T S R 2 i 1 R SR R KV AE 2, SAP 535 MK BRUiE BAX Rk N Bel-2
Wb, 28 BAX/Bcl-2/Caspase 3 il % 1 G 2 5 i b B 4ifs . R, 8T IR Bel-2/Caspase 3 15518
B, TTREAE SRR A 18 ) e B W 1R 515 B A S . W35 3 (indomethacin, IND) 2 I PR L& WL
[l 5 4 2K 51 2% 24 (nonsteroidal anti-inflammatory drugs, NSAIDs). 2 ZUF 771 S RG] Wk 3 3 1T DURRAIK 3
ERCP A Ji5 [l % (post-ERCP pancreatitis, PEP) ] XUK:[49] [50] - Ak 2 Sl 56 A& I M51 W36 7T LAY SAP
KRB EIRBA[51] [52]. SRTT, W5IWESE 2 T AP i i i A At 38 B 3534 (0 B AR LB Mo AS B . RS
PRI 25 RAFPLRAE F 2 OS2 32 TR IE I 0 H1 P & Bk SE L, F 57 M BELEA LA & 2 0L 5 ik

DOI: 10.12677/acm.2026.161006 46 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.161006

R BRigE

JiR 2 0 SORE T DT W R ORGP, I ARG e 56 - AR A AT REIE I I S T30 S A I AR 22 M A2 A4 X iR
BR R RAAERT o AHE T A BN e S 3 ] DAA] KBM-5 4RI\ ERE R B4R 22, R SR A% 4 i 2>
HFAE)H NF-xB (KI5 [53]. ££ SAP A T, Ki NF-xB (13 RN AT BLIE s fe 8 T2 8 2R 1
Thim, IS T RN . F CLERE ] NF-xB HKE S K F#IC Bel-2/Caspase 3 i@ A T-H AR
IBAR AT BE RSNG| 5 S 2 A S DRl 8 15 Pl 40473 1 — A ide A%
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